this is not a tranquillizing drug , it is used here as an antiserotonin agent.
In the previous report (1) , the authors showed that the brain noradrenaline level in rat was induced to elevation, in the state of electric shock, compared with that in non-treated animals. On the other hand, pretreatment with some tranquil lizing;,agents, chlorpromazine, azacyclonol inhibited the increase of noradrenaline level in shocked state, while, chlordiazepoxide had no effect on noradrenaline level.
In addition to the previous paper, other tranquillizing agents, tetrabenazine, thiori dazine and cyproheptazine* were employed in this experiment in order to examine their effect on both noradrenaline and dopamine levels of rat brain in abnormal en vironment, i.e., electrically shocked state.
MATERIALS AND METHODS
The experimental animals employed here were male inbred Wistar albino rats weigh ing 220-300 g fed with standard Oriental rat food (Oreintal Yeast Co.). Rats fasted from 18 to 24 hours before experiment were sacrificed by decapitation and whole brains were immediately removed and placed in dry-ice as soon as possible, and then brains were treated as before (1) .
The techniques of extraction and purification of noradrenaline and dopamine were carried out according to the method described by Bertler (2, 3) , and catecholamiue levels in eluates were determined fluorometrically as described by Weil-Malherbe and .Bone's technique (4) or Euler and Floding's method (5).
In the :column method employed here, differential estimation of noradrenaline and dopamine in various samples was performed by utilizing the difference in the concentra tion of the 'hydrochloric acid in elution. Drugs were administered subcutaneously 1^ hour prior' to shock in each condition.
RESULTS r
As shown in previous paper (1), brain noradrenaline level of shocked rats was pre dominantly increased compared with that in non-treated animals, when rats without drug increased by electric shock ( Table 2) . Table 1 Reports on the tranquillizing effect of chlorpromazine have been obtained by many
investigators; one of them shows that chlorpromazine has no effect on brain catechol amine levels in physiological condition (6) , and another shows that chlorpromazine at tacks the hypothalamus, especially adrenergic region (7).
On the other hand, chlorpromazine attacks the receptor site of noradrenaline in reticular formation, consequently, it shows the competitive antagonism for noradrenaline.
As shown by Yamaguchi, the death of rabbit due to electric shock was observed within several hours, in contrast, the pretreatment with chlorpromazine in the shocked state, was found to suppress the severe behaviors of animal (8) . Chlorpromazine causes a functional deficiency of brain noradrenaline by antagonizing central adrenergic mechanisms (9) .
In addition, Pletscher reported that chlorpromazine showed the sedative action as sociated with loss of noradrenaline (10), and both reserpine and chlorpromazine were thought to depress central sympathetic activity, but Bogdanski et al. (11) demonstrated that the two drugs exerted entirely different action on central autonomic activity.
These conclusions are based on the illustration that the effects of reserpine and lacrimation are due to a decreased central sympathetic activity, while the autonomic effects of chlorpromazine are due largely to decreased sympathetic output.
According to the literatures cited above and our results, a few hypotheses are postu rated.
I. The reasons for elevation of catecholamine levels caused by electric shock are assumed as follows :
1. MAO activity is inhibited by electric shock as well as MAO inhibitor such as iproniazid, with which it causes central excitation in animal, as a result of MAO blockade, free noradrenaline is responsible for excitation.
2. Once blood-brain barrier is attacked by electric shock and its permeability to catecholamines is altered, catecholamines are transported into central nervous system from peripheral pooling site, consequently, animals are induced to excitation.
II. The mechanism of inhibiting effect of tranquillizing agents on the increase of catecholamine levels in shocked state may be due to the alteration of permeability of granule membrane to noradrenaline and dopamine. Though some speculations are proposed under these experimental conditions, further precise experiments are required to establish the ultimate conclusions.
SUMMARY
The effects of some tranquillizing agents on rat brain catecholamine levels were studied. 
